Barium enema a b s t r a c t 
Introduction
Dolichocolon has been described as a developmental variant and is characterized by redundancy of the colon. An increased length in the colon was first described in 1820 by Monterossi through cadaveric examination [1] . In 1924, Bryant's examination of cadaveric intestines noted significant variation in length of the small intestine and colon, which disproved the earlier works of Treves, who proposed a constancy in length in infants [2] . In a series of works by Black during 1836 and 1911, he further established variations in positioning and elongation found in the colon [3] . With the advent of computed tomography, Phillips et al reported lengths of the colon, with significant findings of mobility of the ascending and descending segments [4] .
Radiography of the redundant colon was first visualized by Kienbock using bismuth meal and bismuth clysma [5] . Lardennois and Aubourg used the similar technique to further document this redundancy and coining anatomic variant, dolichocolon [6] . In the following years, many case studies were published utilizing this new X-ray technique [7] . Years later, dolichocolon was characterized by a sigmoid loop rising over the line between the iliac crests, a transverse colon below the same line, and extra loops at the hepatic and splenic flexure [8] . 
Case report
A 13-day-old male born at 40 weeks gestation by normal spontaneous vaginal delivery presented with projectile vomiting after each feed for 3 days. He was exclusively breastfed and began to have decreased interest in feeding. The mother reported 1-2 bowel movement per day with yellow pasty stool. Physical examination revealed a distended abdomen with hyperactive bowel sounds along with visible peristaltic bowel loops. Two subsequent abdominal ultrasounds were performed accompanied with small feeds to evaluate for suspected hypertrophic pyloric stenosis, both of which were unremarkable.
An abdominal radiograph was performed ( Fig. 1 a) on the second day which revealed a nonspecific bowel gas pattern. On the third day of admission, the patient had decreased feeding, increasing episodes of nonbloody, nonbilious vomiting, and increased yellow pasty bowel movements. Visible peristaltic bowel loops were also becoming more prominent on physical exam. A subsequent radiograph ( Fig. 1 b) was performed the next day that was suggestive of bowel obstruction. In retrospect, with comparison of the prior day's radiograph, the air-filled rectum and sigmoid projected onto contralateral sides. That same day, a contrast radiography study of the upper gastrointestinal tract, also known as an upper GI series, was performed to evaluate for malrotation with midgut volvulus was performed which revealed a normal course of the duodenum and was otherwise unremarkable. A small bowel follow-through ( Fig. 2 ) was pursued which showed contrast reaching and passing through large bowel. Again, when retrospectively reviewing the exam, the previously seen right sided air filled sigmoid now projected leftward. Over the course of the next 3 days, the feeding tolerance improved and frequency of vomiting decreased. The patient was discharged home given the improvement of symptoms.
Fifteen days after discharge, the patient returned with vomiting and constipation relieved by rectal stimulation. Interval repeat radiographs showed similar appearance of the varying degrees of dilated bowel loops and abdominal ultrasounds were negative for intussusception or pyloric stenosis. Barium enema ( Figs. 3 and 4 ) was pursued for evaluation of Hirschsprung's disease that revealed an abnormal tortuous course of the colon along with laxity of the bowel suggesting a degree of malrotation.
Patient underwent an exploratory laparotomy that revealed 17 cm of redundant sigmoid which was resected; the remaining sigmoid was anastomosed to the rest of the colon. Histopathology of sigmoid samples revealed normal colon with ganglion cells in the submucosa, thereby excluding possibility of Hirschsprung's disease. Colon rest was maintained and patient was given total parenteral nutrition. Resolution of clinical symptoms were demonstrated upon postoperative follow-up leading to successful discharge of the patient to the care of his guardians.
Discussion
Most of the literature regarding dolichocolon revolves around dolichocolon that presents later in life. Our case demonstrates radiographic findings that may be applicable to the infantile population.
Radiographic evaluation in our patient demonstrated subtle findings that easily can be overlooked. In the setting of transient constipation, obstruction, or suspected volvulus, careful examination of abdominal radiographs may be critical in guiding appropriate management. Although any possible suspicion of volvulus would automatically warrant an upper gastrointestinal series and small bowel follow through, sequential radiographs may have provided more diagnostic insight in our case. The aerated sigmoid projecting over the left and right sides were evident in preupper GI series examination from the days 2 and 3 radiographs as well as within sequential small bowel follow-through radiographs. This appears to be a sensitive sign for diagnosing distal colonic anatomic abnormalities such as dolichocolon or intestinal malrotation. The upper GI series was not sensitive due to the transient nature of the obstructive process, likely obstructing and decompressing transiently over time.
Barium enema is the diagnostic test of choice for dolichocolon, especially for an infant where CT colonography will give unnecessary X-ray exposure in addition to being limited due to lack of mesenteric fat to provide contrast between segments of bowel. Retrograde opacification of the bowel can delineate the anatomic abnormality. In our case, manual compression displacing bowel demonstrated the suggestion that there was nonadherence or laxity of that respective bowel segment, which is typically unusual in an infant. Manual compressive maneuvers may be attempted when performing barium enemas on this group of patients to increase the sensitivity of dolichocolon.
